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Effects study of Aconiti Lateralis Radix Preparata extract on the regulation of
heat and cold in PTU—-induced hypothyroidism rats
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Hyo Sun Rohl, Yong—Ki Park™?*

1 : College of Korean Medicine, Dongguk University, 2 : Korean Medicine R&D Center, Dongguk University

ABSTRACT

Objective : To suggest a scientific evidence of Aconitum carmichaeli Debx. (Aconiti Lateralis Radix Preparata:
ALRP) as one of cooling and heating medicines on the regulation of body temperature, we investigated the effects
of ALRP water extract on hypothyroidism,

Methods : Hypothyroidism was induced by intradermal injection with PTU for 4 weeks in SD rats. ALRP extract or
L—thyroxine as a control drug was orally administrated for 2 weeks with PTU injection in rats, The physiological
and serological parameters were measured in rats, The histological change of thyroid tissues was observed by H&E
staining, and also the expression of thermo—regulating proteins was determined by Western blot in dorsal root
ganglia and brain tissues of rats,

Results | The administration of ALRP extract in PTU—induced hypothyroidism rats was significantly increased body
temperature, but did not changes on body weight, food and water intake, ALRP extract did not effect on the levels
of TSH and T4 in the hypothyroidism rats, ALRP extract significantly decreased the levels of GPT, glucose,
HDL—cholesterol, LDL—cholesterol, and total cholesterol in the hypothyroidism rats, In histological observation, the
enlarged epithelium and atrophic follicles with higher concentration of follicular cells on hypothyroidism were
improved by ALRP extract. In addition, ALRP extract increased the expression of TRPV1 and TRPMS ion channel
proteins in hypothyroidism rats,

Conclusion : These results indicate that ALRP extract can improve PTU—induced hypothyroidism through regulation
of body temperature and lipid accumulation, The action mechanism of ALRP extract is related with body
temperature control by thermoregulation with TRP ion channels,
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1. A&

1) 24xH

H Ao AR EHAH(Aconiti Lateralis Radix Preparata
© ALRP)E FHFAK(ZAL, =)o 25 E REFNE 7<)
st &5 Azl AHEsHAT

2) NS 717

Ao AFE AJefo 2= 6—Propyl—2—thiouracil(PTU:
Sigma—Aldrich, CA, USA), L—thyroxine (Sigma—Aldrich),
Hematoxylin & eosin(H&E) solution(Seoulin Biosciences
Co., Seoul, Korea), thyroid stimulating hormone(TSH)
enzyme—linked immunoassay(ELISA) kit(Cusabio, China),
T3 ELISA kit(Cusabio, China), T4 ELISA kit(Cusabio,
China)o|H, A& ALEE 7712 &n|74(LEICA, Wetzler,
Germany), A=EEHEA7]|(FDC7000i, Fujifilm Co., Japan),
ELISA reader(ASYS, Austria), 3Z7](Daihan saientific,
Korea), 3|AA17¢4%=7](Eyela Co., Ltd, Japan), =24
%7](Ilshin Lab Co., Ltd, Korea) & AI&3}ith.

B Ao AMget A¥EEL 533 Sprague—Dawley
(SD)A 4= Rat(170-190 g)& (F)LgAEH|L (F7]=
SR RE FFuol 15U B¢ 32 & FERY Az
AR AR 7|7HEeE DA TFARR(200 g)ot AE
(500 m0)2 AFAF o, HAe 124 7HDay light 08:00~
20:00) 712, 23+27C9 AYze 50+10%9 S=&
FA et AEEEAA] AT AASRAE FAANHT, BE
AYFES SERSH 132 9 Fadsty 5E4E 299
23] A1 2(IACUC—2016—006)°l| what 2]t ).
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1) ZEXFES ME

ERAFEES ZHA 100 g& 2 95T 34
’_‘6}9&2113] 3 Aoz 9 4ET AEFFo|(Whatman No,
T 34 AYEFH7IE o183t FFsAT. ol
T FAUXTIE AxsF e olnf £82 21.7 %
Sk, 5—7::1?1_ ERAEZFEES UASH ur & 44 &
7lo ot ¥F EE&’S]—S&OD:] A2 A Al 43
TEE A GSAA AFAFER AHESHAT

2) YAMI|SK5HE SEZEME

W71 sAsts s=22 A% H?‘SH 10 mg/kg(body
weight) €32 PTUE 0.3 m¢ A G0 £33 & mjd
1518 4% B< (orsal) B Aol SHEATEZA T
71 A eS sttt 1), ¢ ZA 2L PTU
2§39 g E BRE °]’°ﬂ FASte] Fdgt
QASHAT, 273t PIUS AR F 857} AgEE
H A¥EE7HA] 253 B9 THA 300 mg/kga A
. %A giRFEZE L-thyroxline(0.5 mg/kg)E
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L-Thyroxine 0.5 mg/kg ip.

Fig. 1. Preparation of PTU—induced hypothyroidism in rats
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=SS
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6) Western blot
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Fig. 2. Effects of ALRP extract on the changes of physiological
parameters in PTU—induced hypothyroidism rats. ALRP extract
was orally administration once daily for 2 weeks, and measured
the body weight (A), food intake (B) and water intake (C) once a
week. Data are presented as mean=SD (n=5 per each group).
**P(0.01 and **P{0.001 vs normal (a) or control (b). Normal,
normal group; Control, PTU-induced hypothyroidism; ALRP 300
mg/kg, ALRP 300 mg/kg—treated group in control; and L—thyroxine,
L—thyroxine 0.5 ma/ka—treated group in control.
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Fig. 3. Effects of ALRP extract on the changes of body temperature
in PTU—induced hypothyroidism rats. ALRP extract was orally
administration once daily for 2 weeks, and measured the body
temperature by rectal thermometer, Data are presented as mean+SD
(n=5 per each group)

*P{0.01 and ***P{0.001 vs normal (a) or control (b). Normal, normal
group; Control, PTU-induced hypothyroidism; ALRP 300 mg/kg,
ALRP 300 mg/kg—treated group in control; and L—thyroxine,
L—thyroxine 0.5 mg/kg—treated group in control.
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Fig. 4. Effects of ALRP extract on the thyroid hormone levels in
PTU—induced hypothyroidism rats. ALRP extract was orally
administration once daily for 2 weeks, and measured the levels
of TSH (A) and T4 (B) in the sera of rats by ELISA, respectively.
Data are presented as mean=+SD (n=5 per each group).
*P{0.05, **P{0.01 and ***P(0.001 vs normal (a) or control (b).
Normal, normal group; Control, PTU—-induced hypothyroidism;
ALRP, ALRP 300 mg/kg—treated group in control; and L—thyroxine,
L—thyroxine 0.5 ma/kg—treated group in control,
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Fig. 6. Effects of ALRP extract on the levels of serological parameters in PTU—induced hypothyroidism rats. ALRP extract was orally
administration once daily for 2 weeks, and measured the levels of GOT (A), GPT (B), glucose (C), triglyceride (D), HDL—cholesterol (E),
LDL—cholesterol (F) and total cholesterol (G) in the sera of rats by automatic blood biochemical analyzer. Data are presented as
mean=+SD (n=3 per each group).

*P¢0.05 and **P{0.01 vs normal (a) or control (b). Normal, normal group; Control, PTU-induced hypothyroidism; ALRP, ALRP 300 mg/kg
—treated group in control; and L—thyroxine, L—thyroxine 0.5 mg/kg—treated group in control.
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Fig. 6 Effects of ALRP extract on the h|sto|og|ca| changes of thyr0|d tissues in PTU—induced hypothyroidism rats. ALRP extract was orally
administration once daily for 2 weeks, and isolated thyroid glands from the rats. Thyroid tissues were prepared paraffin—formatted slide,
and stained with H&E dye. Morphological changes were observed by microscope x200 (A), and x400 (B) original magnification. Normal,
normal group; Control, PTU-induced hypothyroidism; ALRP, ALRP 300 mg/kg—treated group in control; and L—thyroxine, L—thyroxine 0.5

ma/ka—treated group in control.
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Fig. 7. Effects of ALRP extract on the expression of TRPV1 and
TRPM8 in DRG and brain tissues of PTU—induced hypothyroidism
rats. ALRP extract was orally administration once daily for 2 weeks,
and isolated DRG (A) and brain (B) tissues from the rats. TRPV1
and TRPM8 was determined by Western blot, respectively. N,
normal group; C, PTU-induced hypothyroidism; ALRP, ALRP
300 mg/kg—treated group in control; and LT, L—thyroxine 0.5 mg/
kg—treated group in control.
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